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Claim 1 (Currently Amended): A method of encoding piotureo a picture (n) in a 
sequence of pictures (1 to n) using an encoder, said method comprising the steps of: 

assigning, by said encoder, a pre-decoder buffer removal time to [[a]] said picture; 

constraining, by said encoder, an initial arrival time of said picture into said pre-decoder 
buffer by selecting, for said picture, a number of bits, wherein [[the]] said time-equivalent of said 
number of bits is no greater than a difference based on said pre-decoder buffer removal time of 
said picture and said initial arrival time of said picture into a pre-decoder buffer; 

compressing, by said encoder, said picture to generate said number of bits; 

transmitting, by said encoder, said picture to said pre-decoder buffer in compliance with 

said initial arrival time^i b eing no ea r lier t han a difference between an encoder processing time of 

said picture and an encoder processing time of a previous picture wherein said initial arrival time 

of said picture into said pre-decoder buffer is in accordance with: 

It 

t^ Oi)- max! t^n-lX ^ /7rg dec removal delav(n)}s 

where /ni/n) is said initial arrival time of said picture into said pre-decoder buffer. lM{n-J) 
is a final anival time of a previous picture (n-1) into said pre-decoder buffer, is a clock tick, 

and y pre dec removal delav(n) is a sum of removal delays of said sequence of pictures (1 to 
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Claim 2 (Previously Presented): The method of claim 1 further comprising the steps of: 
allocating a first number of bits for compressing said picture and one or more number of 

bits for compressing one or more future pictures, wherein said future pictures are in said pre- 

decoder buffer at said pre-decoder buffer removal time of said picture; 

determining, based on said numbers of bits in said allocating step, which of said future 

pictures will be in said pre-decoder buffer at said pre-decoder buffer removal tuTie of said 

picture; 

changing said first number of bits for compressing said picture to allocate a final number 
of bits for compressing said picture if said changing is needed to prevent pre-decoder buffer 
overflow or underflow; and 

compressing said picture using said final number of bits. 

Claim 3 (Previously Presented): The method of claim 1 further comprising the steps of: 
determining a first limit on a number of bits for compressing said picture and one or more 
number of bits for compressing one or more future pictures, wherein said future pictures are in 
said pre-decoder buffer at said pre-decoder buffer removal tiine of said picture; and 

compressing said picture using a first number of bits, wherein said first number of bits 
complies with said first limit. 

Claim 4 (Original): The method of claim 3, wherein said first limit is an upper limit and 
said first number of bits is not higher than said upper limit. 
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Claim 5 (Original): The metliod of claim 3, wherein said first limit is lower limit and 
said first number of bits is not lower than said lowei limit. 

Claim 6 (Previously Presented): Tlie method of claim 3 further comprising the step of: 

determining a second limit on a number of bits for compressing said picture; 

wherein said first limit is an upper limit and said second limit is a lower limit, and 

wherein said first number of bits is not higher than said upper limit and said first number of bits 

is not lower than said lower limit. 

Claim 7 (Original): The method of claim 2 further comprising the step of: 

determining an upper limit and a lower limit on said first number of bits for compressing 

said picture, wherein said first number of biLs is not higher than said upper limit and said first 

number of bits is not lower than said lower limit 

Claim 8 (Currently Amended): An encoder for encoding a picture £n} in a sequence of 
pictures (1 to n\ said encoder comprising: 

a compressor configured to compress said picture to generate a number of bits; 

wherein said encoder is configured to assign a pre-decoder buffer removal time to said 

picture; 

wherein said encoder is further configured to constrain an initial arrival time of said 
picture into said pre-decoder buffer by selecting, for said picture, said number of bits, wherein 
[[the]] said time-equivalent of said number of bits is no greater than a difference based on said 
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pre-decoder buffer removal time of said picture and said initial arrival time of said picture into a 
pre-decoder buffer; 

a transmitter configured to transmit said picture to said pre-decoder buffer in compliance 
with said initial arrival time being no earlier thaji a difference between an encoder processing 
time of said picture and an encoder processing time of a previous picture^^ being no e arlier tha ji a 
difference botweon an encodor proooooing timo of said picture and an encoder procescing time of 
a previous picture wherein said initial arrival time of said picture into said nre-decoder buffer is 
in accordance with: 

tJin)^ max! vAn-l\ x V /p;-g dec removal delay(n)}. 

where f.J[n) is said initial arrival time of said picture into said nre-decoder buffer. LA n-H 

is a final arrival time of a previous picture fn-H into said pre-decoder buffer. U is a clock tick, 

/I 

and V pre dec removal delav(n) is a sum of removal delays of said sequence of pictures f 1 to 

Claim 9 (Previously Presented): The encoder of claim 8, wherein said encoder allocates 
a first number of bits for compressing said picture and one or more number of bits for 
compressing one or more future pictures, wherein said future pictures are in said pre-decoder 
buffer at said pre-decoder buffer removal time of said picture; 

wherein said encoder determines, based on said numbers of bits, which of said future 
pictures will be in said pre-decoder buffer at said pre-decoder buffer removal time of said 
picture; 
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wherein said encoder changes said first number of bits for compressing said picture to 
allocate a final number of bits for compressing said picture if needed to prevent pre-decoder 
buffer overflow or underflow; and 

wherein said compressor compresses said picture using said final number of bits. 

Claim 10 (Previously Presented): The encoder of claim 8, wherein said encoder 
determines a first Hmit on a nuiTiber of bits for compressing said picture and one or more number 
of bits for compressing one or more future pictures, wherein said future pictures are in said pre- 
decoder buffer at said pre-decoder buffer removal time of said picture; and 

wherein said compressor compresses said picture using a first number of bits, wherein 
said first number of bits complies with said first limit. 

Claim 11 (Original): The encoder of claim 10, wherein said first limit is an upper limit 
and said first number of bits is not higher than said upper limit. 

Claim 12 (Original): The encoder of claim 10, wherein said first limit is lower limit and 
said first number of bits is not lower than said lower limit. 

Claim 13 (Previously Presented); The encoder of claim 10, wherein said encoder 
determines a second limit on a number of bits for compressing said picture, and wherein said first 
limit is an upper limit and said second limit is a lower limit, and wherein said first number of bits 
is not higher than said upper limit and said first number of bits is not lower than said lower limit. 



Page 6 of 18 

PAGE 11/23 " RCVD AT 7/30/2008 6:57:37 PM [Eastern Daylight Time] " SVR:USPTO-EPXRP-6/0 " DNIS:2738300 * CSID:949 282 1002 " DURATION (mm-ss): 04-32 



07/30/2008 WED 16:17 FAX 949 282 1002 FARJAMI & FARJAMI LLP USPTO ©012/023 

Allorney Docket No,: 02CON382P-CIP 
Applicalioii Serial No.: 10/655,698 

Claim 14 (Original): The encoder of claim 9, wherein said encoder determines an upper 
limit and a lower limit on said first number of bits for compressing said picture, wherein said 
first number of bits is not higher than said upper limit and said first number of bits is not lower 
than said lower limit. 

Claim 15 (Currently Amended): A computer software r eadable modium - encoded with a 
computer progt^m including computer executable instructions for us e in an encoder for encoding 
[[each]] a picture (n} in a sequence of pictures (1 to n) . said computer software program 
comprising: 

code for assigning, by said encoder, a pre-decoder buffer removal time to said picture; 

code for constraining, by said encoder, an initial anival time of said picture into said pre- 
decoder buffer by selecting, for said picture, a number of bits, wherein [[the]] said time- 
equivalent of said number of bits is no greater than a difference based on said pre-decoder buffer 
removal time of said picture and said initial arrival time of said picture into a pre-decoder buffer; 
and 

code for compressing, by said encoder, said picture to generate said number of bits. 

code for transmitting, by said encoder, said picture to said pre-decoder buffer in 
compliance with said initial arrival time^ being no earlier thon a differenoo botw o on an cncodor 
processing time of oaid picture and an enoodor procoGsing time of a previous picture wherein 

said initial arrival time of said picture into said pre-decoder buffer is in accordance with: 

// 

// >ifn)- maxl (.An-1\ t^^ ^ ore dec removal. delavCn)}^ 
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where ^m(n) is said initial arrival time of said picture into said pre-decoder buffer. lAn-H 
is a final arrival time of a previous picture Tn-l) into said pre-decoder buffer. U is a clock tick, 

and yre dec removal delaying is a sum of removal delays of said sequence of pictures (1 to 
1=1 

Claim 16 (Currently Amended): The computer readable medium software of claim 15, 
wherein the computer program software further comprising: 

code for allocating a first number of bits for compressing said picture and one or more 
number of bits for compressing one or more future pictures, wherein said future pictures are in 
said pre-decoder buffer at said pre-decoder buffer removal time of said picture; 

code for determining, based on said numbers of bits, which of said future pictures will be 
in said pre-decoder buffer at said pre-decoder buffer removal time of said picture; 

code for changing said first number of bits for compressing said picture to allocate a final 
number of bits for compressing said picture if needed to prevent pre-decoder buffer overflow or 
underflow; and 

code for compressing said picture using said final number of bits. 

Claim 17 (Currently Amended): The computer readable medium software of claim 15, 
wherein the computer progi'am software further comprising: 

code for detemiining a first limit on a number of bits for compressing said picture and 
one or more number of bits for compressing one or more future pictures, wherein said future 
pictures are in said pre-decoder buffer at said pre-decoder buffer removal time of [[current]] said 
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picture; and 

code for compressing said picture using a first number of bits, wherein said first number 
of bits complies with said first limit 

Claim 18 (Currently Amended): The computer roadablo medium software of claim 17, 
wherein said first limit is an upper limit and said first number of bits is not higher than said upper 
limit. 

Claim 19 (Currently Amended): The computer readable medium software of claim 17, 
wherein said first limit is lower limit and said first number of bits is not lower than said lower 
limit. 

Claim 20 (Currently Amended): The computer rea4abte-m e d ium software of claim 17, 
wherein the computer program software further comprising: 

code for determining a second limit on a number of bits for compressing said picture; 

wherein said first limit is an upper limit and said second limit is a lower limit, and 
wherein said first number of bits is not higher than said upper limit and said first number of bits 
is not lower than said lower limit. 

Claim 21 (Currently Amended): The computer readable medium software of claim 16, 
wherein the computer program software further comprising: 

code for determining an upper limit and a lower limit on said first number of bits for 
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coiTfipressing said picture, wherein said first number of bits is not higher than said upper limit and 
said first number of bits is not lower than said lower limit. 

Claim 22 (New): The method of claim 1 , wherein said initial arrival time of said picture 
into said pre-decoder buffer is no earlier than a difference between an encoder processing time of 
said picture and an encoder processing time of said previous picture. 

Claim 23 (New): The encoder of claim 8, wherein said initial airival time of said picture 
into said pre-decodcr buffer is no earlier than a difference between an encoder processing time of 
said picture and an encoder processing time of said previous picture. 

Claim 24 (New): The computer readable medium of claim 1 5, wherein said initial arrival 
time of said picture into said pre-decoder buffer is no earlier than a difference between an 
encoder processing time of said picture and an encoder processing time of said previous picture. 

Claim 25 (New): A method of encoding each picture in a sequence of pictures using an 
encoder^ said method comprising the steps of: 

assigning, by said encoder, a pre-decoder buffer removal time to said picture; 

constraining, by said encoder, an initial arrival time of said picture into said pre-decoder 
buffer by selecting, for said picture, a number of bits, wherein said time-equivalent of said 
number of bits is no greater than a difference based on said pre-decoder buffer removal time of 
said picture and said initial arrival time of said picture into a pre-decoder buffer; 
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compressing, by said encoder, said picture to generate said number of bits; 

transmitting, by said encoder, said picture to said pre-decoder buffer in compliance with 
said initial arrival time; 

allocating a first number of bits for compressing said picture and one or more number of 
bits for compressing one or more future pictures, wherein said future pictures are in said pre- 
decoder buffer at said pre-decoder buffer removal time of said pictui'e; 

determining, based on said numbers of bits in said allocating step, which of said future 
pictures will be in said pre-decoder buffer at said pre-decoder buffer removal time of said 
picture; 

changing said fust number of bits for compressing said picture to allocate a final number 
of bits for compressing said picture if said changing is needed to prevent pre-decoder buffer 
overflow or underflow; and 

compressing said picture using said final number of bits. 

Claim 26 (New): The method of claim 25 further comprising the step of: 

determining an upper limit and a lower limit on said first number of bits for compressing 

said picture, wherein said first number of bits is not higher than said upper limit and said first 

number of bits is not lower than said lower limit. 

Claim 27 (New): An encoder for encoding a picture in a sequence of pictures, said 
encoder comprising: 

a compressor configured to compress said picture to generate a number of bits; 
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wherein said encoder is configured to assign a pre-decoder buffer removal tiine to said 

picture; 

wherein said encoder is further configured to constiain an initial arrival time of said 
picture into said pre-decoder buffer by selecting, for said picture, said number of bits, wherein 
said time-equivalent of said number of bits is no greater than a difference based on said pre- 
decoder buffer removal time of said picture and said initial arrival time of said picture into a pre- 
decoder buffer; 

a transmitter configured to transmit said picture to said pre-decoder buffer in compliance 
with said initial arrival time; 

wherein said encoder allocates a first number of bits for compressing said picture and one 
or more number of bits for compressing one or more future pictures, wherein said future pictures 
are in said pre-decoder buffer at said pre-decoder buffer removal time of said picture; 

wherein said encoder determines, based on said numbers of bits, which of said future 
pictures will be in said pre-decoder buffer at said pre-decoder buffer removal time of said 
picture; 

wherein said encoder changes said first number of bits for compressing said picture to 
allocate a final number of bits for compressing said picture if needed to prevent pre-decoder 
buffer overflow or underflow; and 

wherein said compressor compresses said picture using said final number of bits. 

Claim 28 (New): The encoder of claim 27, wherein said encoder determines an upper 
Hmit and a lower limit on said first number of bits for compressing said picture, wherein said 
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first number of bits is not higher than said upper limit and said first number of bits is not lower 
than said lower limit. 

Claim 29 (New): A computer software in an encoder for encoding each picture in a 
sequence of pictures, said computer software comprising: 

code for assigning, by said encoder, a pre-decoder buffer removal time to said picture; 

code for constraining, by said encoder, an initial arrival time of said picture into said pre- 
decoder buffer by selecting, for said picture, a number of bits, wherein said time-equivalent of 
said number of bits is no greater than a difference based on said pre-decoder buffer removal time 
of said picture and said initial arrival time of said picture into a pre-decoder buffer; 

code for compressing, by said encoder, said picture to generate said number of bits. 

code for transmitting, by said encoder, said picture to said pre-decoder buffer in 
compliance with said initial arrival time; 

code for allocating a first number of bits for compressing said picture and one or more 
number of bits for compressing one or more future pictures, wherein said future pictures are in 
said pre-decoder buffer at said pre-decoder buffer removal time of said picture; 

code for determining, based on said numbers of bits, which of said future pictures will be 
in said pre-decoder buffer at said pre-decoder buffer removal time of said picture; 

code for changing said first number of bits for compressing said picture to allocate a final 
number of bits for compressing said picture if needed to prevent pre-decoder buffer overflow or 
underflow; and 

code for compressing said picture using said final number of bits. 
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Claim 30 (New): The computer software of claim 29, wherein the computer software 
further comprising: 

code for determining an upper limit and a lower limit on said first number of bits for 
compressing said picture, wherein said first number of bits is not higher than said upper Umit and 
said first number of bits is not lower than said lower limit. 
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